Introduction {#sec1-1}
============

Periodontitis is a chronic inflammatory disease of multifactorial etiology. The primary ideological factor remains pathogenic microorganisms whereby the destruction of periodontal apparatus results from the interplay between host immune microbial interactions. Moreover, microbiologic cause periodontitis is often influenced by systemic factors.

Thus, many systemic disorders have an impact on periodontal health. Diabetes mellitus an autoimmune disorder is considered as a risk factor of periodontitis, which is often regarded as six complications of diabetes.

Diabetes mellitus is often preceded by low-grade inflammatory response. This indicates that diabetes and periodontitis may be associated through the dysregulated inflammatory immune response.

Diabetes mellitus patients usually present with advanced periodontal destruction, having deficit or impaired glucose tolerance depending on the type of diabetes.

Aim and Objective {#sec1-2}
=================

The aim of this study was to evaluate and investigate changes in HbA1c levels before and after non-surgical periodontal therapy in type-2 diabetes mellitus patients with generalized periodontitis.

Materials and Methods {#sec1-3}
=====================

A statistically significant number of type-2 diabetes mellitus subjects diagnosed with chronic generalized periodontitis were included in the study. The selected subjects were randomly allocated to 2 groups:

Group 1: Control group: Subjects who received only scaling and root planning.Group 2: Test group: Subjects received antibiotic coverage with non-surgical periodontal therapy (scaling and root planning).

Antibiotic coverage: Rapiclav 625 (Amoxicillin 500 mg + potassium clavulanate 125 mg)

Inclusion criteria {#sec2-1}
------------------

The following were the inclusion criteria:

Patient\'s age between 30 and70 years.Presence of type 2 diabetes, criteria for the diagnosis of diabetes mellitus are symptoms of diabetes plus HbA1c ≥6.0%, random blood glucose concentration of 200 mg/dl, and fasting plasma glucose ≥126 mg/dl (Harrison\'s 15^th^ ed, Principles of Internal Medicine).Clinical diagnosis of moderate generalized chronic periodontitis defined by loss of clinical attachment of 4 to 6 mm in all quadrants. Radio-graphically assessed bone loss of 30--50%.Presence of ≥10 teeth per dental arch, excluding third molars.No previous periodontal treatment taken.Signing informed consent, and commitment to post-treatment follow-up visits.No modification in medication for 2 months, before or during the study.

Exclusion criteria {#sec2-2}
------------------

Presence of systemic disease that could influence the course of periodontal disease or hemoglobin levels in the bloodIntake of anti-inflammatory antibiotics for 4 weeks before the studyCurrent smokers or ex-smokers of \<5 yearsPregnancy or intention to be pregnant during the 6 months of study.

Clinical parameters included plaque index, gingival index, PRO MIG pocket depth, and clinical attachment level at baseline, 1 month and 3 months. In addition, the metabolic parameters were recorded at the same time intervals, which included fasting blood sugar, random blood sugar, and HbA1c levels.

Statistical analysis {#sec2-3}
--------------------

ANOVA test was applied to the parameters.

Results {#sec1-4}
=======

HbA1c more significantly reduced by test group compared to the other group \[[Figure 1](#F1){ref-type="fig"}\]. Conclusion: there is definitely a positive effect of nonsurgical on HbA1c levels in type 2 diabetes mellitus. This point levels significantly reduced after conventional non-surgical periodontal therapy.

![Comparative eveluation of HBA1c levels](JFMPC-8-1326-g001){#F1}

Discussion {#sec1-5}
==========

Diabetes is characterized by an increased susceptibility to infection, poor wound healing, and increased morbidity and mortality. Oral cavity provides a continuous source of infectious agents, and its condition often reflects the progression of systemic pathologies. Diabetes is also recognized as an important risk factor for more severe and progressive periodontitis infection or lesions resulting in the destruction of tissues and supporting bone that form the attachment around the tooth.

**Type 1 or Insulin-Dependent Diabetes Mellitus (IDDM)**

Previously referred to as juvenile onset diabetes, develops when the body\'s immune system destroys pancreatic beta cellsThe only cells in the body that make the hormone insulin that regulates blood glucoseType 1 diabetes usually occurs in children and young adults, although its onset can occur at any age.

**Type 2 or Non-Insulin-Dependent Diabetes Mellitus (NIDDM)**

Previously referred to adult-onset diabetes, may account for approximately 90% to 95% of all diagnosed cases of diabetesIt usually begins as insulin resistance, a disorder in which the cells do not use insulin properlyAs the need for insulin rises, the pancreas gradually loses its ability to produce insulin.

Periodontal disease and diabetes {#sec2-4}
--------------------------------

Chronic hyperglycemia has been closely associated with an inflammatory response that has been linked to complications observed in diabetes. The presence of periodontal disease represents a unique opportunity for oral pathogens and their products to gain access to the systemic circulation.

*In vivo* studies,\[[@ref1][@ref2][@ref3][@ref4][@ref5]\] patients with periodontitis and diabetes were found to have significantly higher levels of local inflammatory mediators compared to systemically healthy individuals with periodontal disease. Cytokine production as a consequence of an infectious challenge could potentially contribute to insulin resistance in a number of ways:

Modification of the insulin receptorAlteration of adipocyte function with increased production of free fatty acidsDiminution of endothelial nitric oxide production.

*In vitro* studies\[[@ref6]\] of monocytes from people with diabetes have shown a hyper-responsive phenotype with over expression of pro-inflammatory mediators such as

interleukin- 1 (IL-1);tumor necrosis factor- (TNF-); andprostaglandin E2- (PGE~2~).

The process may also alter pancreatic -- cell function, either acting directly or through stimulation of free fatty acid production. Cytokine-induced mechanisms have been suggested to participate in the cell damage or "burnout" seen in animal obesity models of type 2 diabetes that may be mediated through a c-Jun NH2-terminal kinase--induced insulin resistance model. Increased resistance to skeletal muscle glucose uptake is part of the physiological adjustment to the catabolic milieu seen in inflammation. As cytokines or inflammatory mediators decrease insulin sensitivity, insulin resistance may be part of a causal pathway linking inflammatory mediators to incident diabetes. Adipocytes produce large quantities of cytokines, such as TNF- and IL-1, in the presence of inflammation.

In the present study, reduction in HbA1c level, in diabetic group \[[Table 1](#T1){ref-type="table"}\], was from baseline to 1 month was 12%, from one to 3 month was 6.5%, and from baseline to 3 month was 18.5%.

###### 

Comparative evaluation of HBA1c levels

  HbA1c level              Baseline   1 month    3 months   *P*
  ------------------------ ---------- ---------- ---------- ----------
  Group 1: Control group   8.8±1.64   8.5±1.24   8.2±1.4    \>0.05
  Group 2: Test group      8.9±1.56   8.4±1.36   7.6±1.2    \<0.05\*

P\>0.05 Non-significant, \<0.05 statistically significant

These results were suggestive of non-surgical periodontal therapy that lead to the reduction in HbA1c levels, especially in patients with an elevated degree of diabetes mellitus severity and periodontal disease. Thus, it is possible that treatment of chronic periodontitis improves glycemic status of diabetics. Reduction in HbA1c levels in the present study confirms results of prior studies as described as follows: In the study of Débora C. Rodrigues,\[[@ref7]\] both the groups showed reductions in HbA1c levels. The change in HbA1c levels was 6.5% in G2 (one stage full-mouth scaling and root planning plus amoxicillin/clavulanic acid, 875 mg) and 11% in G1 (one stage full-mouth scaling and root planning alone), with a statistically significant difference between groups. Stewart *et al*.\[[@ref8]\] in a retrospective study, evaluated patients who received scaling and root planning without antibiotics; after 10 months, glycated hemoglobin examinations were performed and revealed an average reduction of 17% from baseline HbA1c levels. Similar results with positive correlation was seen by Hasan S\[[@ref9]\] where he concluded Glycated hemoglobin and periodontitis are positively correlated implying that diabetic control may improve periodontal status as well.

Conclusion {#sec1-6}
==========

Hence, there is a bidirectional relationship between diabetes mellitus and periodontitis, with the former producing a greater severity of periodontal disease and the latter compromising blood glucose control in diabetic patients. The treatment of periodontitis in diabetic patients would lead to a reduction in the soluble mediators responsible for periodontal tissue destruction and would lessen the insulin resistance of the tissues. The findings of this study showed that effective periodontal treatment resulted in lower glycemic levels, which can be measured with the help of HbA1c assay -- a reliable long-term marker of glycemic control, and in the reduction of clinical parameters of periodontal infection, confirming the existing inter-relationship between diabetes mellitus type-2 and periodontitis. Therefore, periodontal treatment should be included in diabetes preventive measures.
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